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(57) Abstract 

The object of the invention is a method and equipment for measuring the magnitudes of a pile (1) of logs, particular- 
ly the volume of timber. It is the intention of the invention to CTeate a new and simple method for measuring the m^- 
tudes of a pile of logs. According to die invention, the oudincs of Uie ends of the logs are recognized from both ends of the 
pile and the location of the recognized outiines is measured and, if necessary, the entire weight of the pile is measured, on 
the basis of which the desired magnitudes are calculated by means of a theoretical model. 
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1 

A Method and Equipment for measuring a Pile of Logs 

The object of the invention is a method and equipment for 
meastiring a pile of logs, in particular its volume. 

5 

Up until now immersion measurement, in which the amount of 
water displaced by the pile corresponds to its volume, has been 
used to measure the volume of a pile of logs. Often, however, 
data is required on the size distribution of the logs, both in 
10 relation to diameter and length. In precise measurement 
according to the known technique, the entire pile needs to be 
taken to pieces and each log measured separately. 

Finnish patent publications Nos. 51584 and 54971 show a method 
15 of measuring the side density of a pile of wood. This takes 
place optically by measuring the ratio of dark and light areas 
at the end of the pile. In the method in accordance with 
publication No, 51534, the end of the pile is filmed with a TV 
camera, on the basis of the video signal of which the ratio 
20 referred to is calculated. In addition to this, the length and 
width of the pile must be measxired separately in order to be 
able to calculate an estimate of the solid cubic measure. The 
method does not provide an especially precise result, particu- 
larly as piles of wood are rarely the same length. The height 
25 and length of the pile used in the calculations are average 
values, which must be estimated. A large possibility of error 
arises from this. Even the basic method, the measurement of the 
side density by means of the ratio referred to, has not been 
satisfactorily implemented in practice. 

30 

The intention of this invention is to create a new and simple 
method and equipment for the measurement of a pile of logs as 
automatically as possible. The principal characteristics of the 
method in accordance with the invention are presented in the 
35 accompanying Patent Claim 1. The basis of the invention is the 
application of object recognition to recognize the ends of the 
logs of the pile, by means of which their location can be 
measured. The use of object recognition in this cormection 
substantially improves the reliability of the measurement 
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con^ared with known methods. This is based especially on the 
registration of the form and location of the end of each 
individual log, on account of which the total magnitudes are 
not average magnitudes, but the total values of individual 
5 recognized objects. Because the logs may cross over inside the 
pile, it is not necessarily possible to recognize both sides of 
the ends of the same log. Due to this, the calculation model in 
accordance with Patent Claim 2 is particularly advantageous. 
This provides the entire wood volume of the pile with a good 
10 degree of accuracy. If both ends of the same log are recogni- 
zed, its volume can be calculated, for example, as a truncated 
cone. 

The characteristic features of the equipment in accordance with 
15 the invention are presented in Patent Claim 4. The camera can 
be either a matrix camera or a normal analog video camera, the 
picture from which is digitalized separately, it is particular- 
ly advantageous to use a linear camera, because it can he 
installed in the same carrier as the distance measurement 
20 device. 

In what follows the invention is illustrated with the aid of 
the accompanying figures, which show by way of example a log 
pile measurement system equipped with two measurement units. 

25 The log pile 1 is placed for measurement in fork 2, which then 
delimits the measurement area. The fork 2 is coxmected to an 
ordinary weighing device, by means of which to weight of the 
whole pile 1 is obtained. The basic components of the system 
are the measuring units 3 and 8 on either side of the pile 

30 carried by the fork 2, and the calculating equipment 9. it 
consists of an AT-type microcomputer and the data on each pile 
comes from the printer 7 coimected to it. 

The measuring units 3 and 8 consist of a carrier 4 and its 
35 transfer device 5 as well as the IR laser-pulse distance 
measurement device 10 and CCD linear video camera 6, which are 
installed on the carrier. 
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The measuring units 3 and 8 are located in relation to the pile 
fork 2 in such a way that they lie in the same line as the 
direction of the ends of the pile of logs. Fork 2 delimits the 
measurement area to about 2*8 m x 2.8 m. The transfer device 5 
5 of the carrier 4 is dimensioned to cover the whole of this area 
in such a way that both filming and distance measurement take 
place perpendicularly to the ends of the pile. 

The measurement is carried out as follows. The pile 1 of logs 
10 to be measured is placed in fork 2. By meems of the transfer 
device 5 the carrier 4 is moved in steps over the measuring 
area. After every horizontal pass the horizontal guide rail is 
lowered by a suitable step. The distance measurements are 
registered in the calculation equipment 9 as a matrix. The 
15 linear camera 6 does not necessarily need to be moved over such 
a dense field. If the line sensor of camera 6 is vertical, a 
few passes are sufficient. In practice it is simpler to carry 
out the filming separately. The filming creates another matrix, 
in which one nucleus contains the picture nucleus in question 
20 as a numerical value of the strength of light from 0...255. 

The treatment of the picture begins by searching the picture 
matrix for limit-value points, in which the brightness of the 
picture changes sharply. After this, an attempt is made to fit 

25 curves of various sizes to the limit-value points. Various 
kinds of criteria can be used to approve the outline of the end 
of a log. If, for example, the space between two curves that 
are near to one another strike more limit-value points than are 
the limit of acceptance, it can be assumed that these points 

30 depict the end of a log. The remainder of the limit-value 
points that form part of the object can be easily found and the 
missing sections of the curve can be estimated. Data on the 
outlines of the ends of the logs and their location in an XY 
direction are obtain as the final result of the treatment of 

35 the picture. The distance measurement data obtained from the 
places of the objects are added to these data. 

From the data obtained, it is possible to calculate, in 
addition to the total volume of the pile, the diameter distri- 
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bution and the average length of the logs. Here it is possible 
to use a suitable mathematical model. There is no attempt to 
even try to calculate data for separate logs as such. 
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Patent Claims 

1. A method for measuring the magnitudes of a pile (1) 
of logs, especially the volume of timber, characterized in 
5 that the outlines of the ends of the logs are recognized from 
both ends of the pile and that the location of the recognized 
outlines is measured and if necessary, the whole weight of the 
pile is measured, on the basis of which the desired magnitudes 
are calculated by means of a theoretical model. 

10 

2* A method in accordance with Patent Claim 1, 
characterized in that the total of calculated cylindrical 
volumes from each end to an intermediate point, in which the 
surface areas of recognized objects are used as the 
15 cross-sectional areas of the cylinders, is used as a 
theoretical model of the volume of timber. 

3. A method in accordance with Patent Claims 1 or 2, 
cnftr^ct^yAZf^g in that the object recognition of the ends of 

20 the logs is carried out in the following stages: 

* the limit-value points of the digitalized picture are 
sought 

- curve neulcei of the width of a margin are fitted 
at the limit-values 

25 - the ouline of the end of the log is approved for all 

those places or those in accordance with a certain 
criterion, in which the limit-value points concur 
with the curve nucleus with a sufficient density 

- each outline is formed by estimating the missing 
30 parts of the curve from a circle. 

4. Equipment intended to realize the method in 
accordance with Patent Claim 1, one non-touching measuring unit 
of which is located in a standard position at one side of the 

35 pile fork (2), i.e. in the assumed longitudinal axis of the 
logs, characterized in that the measuring unit consists of a 
carrier (4) and its transfer devices (5) , by means of which the 
carrier (4) can be moved over the entire measuring area defined 
by the pile fork (2), and on which carrier (4) there is an IR 
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by the pile fork (2), and on which carrier (4) there is an IR 
pulse laser (10) or other distance meter operating on the time 
of the travel of light, and that the equipment includes: 

- a camera or cameras (6) for depicting the entire 
5 measuring area 

- a control device to control the carrier (4) 

- devices to register the depiction and distance 
measurments 

- calculating equipment (9) to handle the registered 
10 depictions and measurements. 

5. Equipment in accordance with Patent Claim A, 
characterized in that the equipment includes measuring unit 
(3,4) located at both sides of the pile fork (2). 

15 

6. Equipment in accordance with Patent Claim 4, 
character i z ed in that the equipment includes turning equipment 
for the pile fork (2) , by means of which the pile can be turned 
through 180* and filming and measurments can be carried out 

20 using only one measuring unit (3). 

7. Equipment in accordance with Patent Claims 4,5 or 6, 
characterized in that a linear camera (6) is located on the. 
carrier (4) , so that its picture line passes over the entire 

25 measuring area in either a single layer or in several layers. 
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